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PREFACE 


This species profile is one of a series on coastal aquatic organisms, 
principally fish, of sport, commercial, or ecological importance. The profiles 
are designed to provide coastal managers, engineers, and biologists with a brief 
comprehensive sketch of the biological characteristics and environmental require- 
ments of the species and to describe how populations of the species may be 
expected to react to environmental changes caused by coastal development. Each 
profile has sections on taxonomy, life history, ecological role, environmental 
requirements, and economic importance, if applicable. A three-ring binder is 
used for this series so that new profiles can be added as they are prepared. This 
project is jointly planned and financed by the U.S. Army Corps of Engineers and 
the U.S. Fish and Wildlife Service. 


Suggestions or questions regarding this report should be directed to one 
of the following addresses. 


Information Transfer Specialist 
National Coastal Ecosystems Team 
U.S. Fish and Wildlife Service 
NASA-Slidel] Computer Comp] ex 
1010 Gause Boulevard 

Slidell, LA 70458 


or 
U.S. Army Engineer Waterways Experiment Station 
Attention: WESER-C 


Post Office Box 631 
Vicksburg, MS 39180 
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CONVERSION TABLE 


Metric to U.S. Customary 














Mul tiply By To Obtain 
millimeters (mm) 0.03937 inches 
centimeters (an) 0. 3937 inches 
meters {m) 3.281 feet 
kilometers (km) 0.6214 miles 
Square meters (m>) _ 10.76 square feet 
Square kilometers (km* ) 0. 3861 Square miles 
hectares (ha) 2.471 acres 
liters (1) 0.2642 gal ions 
cubic meters (m ) 35.31 cubic feet 
cubic meters 0.0008110 acre-feet 
milligrams (mq) 0.00003527 ounces 
grams (g) 0.03527 ounces 
kilograms (kg) 2.205 pounds 
metric tons (t) 2205.0 pounds 
metric tons 1.102 Short tons @ 
kilocalories (kcal) 3.968 British thermal units 
Celsius degrees 1.8(°C) + 32 Fahrenheit degrees 


U.S. Customary to Metric 





inches 25.40 millimeters 
inches 2.54 centimeters 
feet (ft) 0.3048 meters 
fathoms 1.829 meters 
miles (mi) 1.609 kilometers 
nautical miles (nmi) 1.852 kilometers 
Square feet (ft° ) 0.0929 Square meters 
acres 0.4047 hectares 
Square miles (mi ) 2.590 Square kilometers 
gallons (gal) 3. 785 liters 
cubic feet (ft’) 0.02831 cubic meters 
acre-feet 1233.0 cubic meters 
ounces (02) 28.35 grams 
pounds (1b) 0.4536 kil ograms 
short tons (ton) 0.9072 metric tons 
British thermal units (Btu) 0.2520 kilocalories 
‘ahrenheit decrees 0.5556(°F - 32) Celsius degrees 
iv 
A va: ARIE 
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Table 5. The landings of American shad (x 1,000 Ib) for different regions 
along the US. coast, 1960-83. Code: NE=New England, MA=Mid-Atlantic, CB= 
Chesapeake Bay, SA=South Atlantic, PC=Pacific Coast (1960-77, National Marine 
Fisheries Service, Statistical Digest; 1978-83, National Marine Fisheries 
Service, unpublished data). 








fear NE MA CB SA PC 
1960 432 1,237 2,682 1,614 456 
1961 547 1,026 3,144 1,612 927 
1962 479 841 3,795 2,167 1 , 586 
1963 325 744 3,139 1,734 1,503 
1964 320 /2) 3,541 1 687 818 
1965 380 635 4,298 2,379 870 
1966 2/9 379 3,564 1,736 1, 347 
1967 154 327 3,005 1,562 1,333 
1968 218 379 3,508 2,052 862 
1969 201 342 3,540 1,904 610 
1970 186 314 5,151] 1,85! 124 
19/] 283 222 2,473 1,452 499 
1972 264 375 3,014 1,09] 109 
1973 261 308 3,033 685 433 
1974 25/7 294 1,789 655 511 
1975 208 337 1,321 518 522 
1976 412 322 1,006 320 481 
1977 418 394 1,547 418 560 
1978 36 | 245 1, 322 976 545 
1979 330 216 1,04] 363 197 
1980 253 406 998 839 277 
198] 66 510 500 1,235 120 
1982 43 5] 590 1,033 429 
1983 504 365 242 1,974 413 
have been reintroduced unsuccessfully carefully requlates commercial fishing 
in the Pawcatuck River, in an attempt for shad on the Connecticut River. 
to restore a Spawning population The season is open to commercial 
there; the river is currently closed fishing from April 1 to June 15, 
to shad fishing. During the season, fishing iS 
prohibited from Friday sunset to 
Connecticut. Ihe Connecticut Sunday sunset. Monofilament gill nets 
River supports a modest commercial are prohibited and the gill nets used 
shad fishery. Most fishing is with must have a minimum stretch measure of 
drift gill nets below Hartford at 5 inches. There are no size or sex 
night. Some fishing is done during restrictions. License holders must 
the day when the water is. turbid. report their catch at the end of each 
Fyke, trap, and pound nets are not fishing season. 
allowed in the river during the shad 
run. The primary market is for roe Sportfishing for shad in Con- 
(eggs); males (buck shad) have little necticut 18 permitted from April 1 to 
or no value. The State of Connecticut a closing date determined each year. © 
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Table 6. Annual (1960-83) commercial landings (x i,000 Ib) of American shad 
from Rhode Island, Connecticut, New York, New Jersey, Maryland, and North 

Caroiina (1960-77, National Marine Fisheries Service, Statistical Digest; 

1978-83, National Marine Fisheries Service, unpubiished preliminary data) 





| Rhode New | New ee _ North 
Year island Connecticut York lerse Maryland arolina 
1990 (aie Stti‘(i‘CSC HBS 172 ~ §94 5 1.336 1)? 
1961] 4 463 303 §33 1,815 
1962 456 243 42 1,575 J6§ 
1963 2 301 202 Ey, 327 693 
1964 3 278 14] 430 890 640 
1965 4 352 133 39? , 343 1,069 
1966 23 242 3] 242 1,133 )] 
1967 5 740 113 2428 36] }7) 
1968 2 212 126 74} 958 R47 
1969 6 190 136 188 1.292 19 
1970 12 173 106 195 1.939 953 
1971 42 24) }3 141 152 Aan 
1972 14 249 103 263 957 168 
1973 2 258 157 143 597 321 
1974 24) 164 12? 220 369 
1975 6 165 196 122 184 24] 
1976 3 392 186 100 110 16/ 
19/77 392 l 194 }] 120 
1978 ] 332 2 160 3] 402 
@ 1979 | 306 4 148 47 278 
1980 2 207 114 29? 4 199 
198] | 325 58 259 l 352 
1982 }7 283 13 334 9 41? 
1983 23 424 33 112 ?7 380 
Angling and scoop nets are permitted River basin in an attempt to restore 
in streams. The daily bag limit is the once abundant runs there; however, 
Six fish. all attempts of restoration have 
failed (Didun 1983). 
New York. The Hudson River has 
the only commercial American shad 
fishery of note in New York. Gill Pennsylvania. There is no com 
nets are the principal type. of mercial fishery for American shad in 
commercial gear used. Staked gill Pennsylvania, but major. restoration 
nets contribute about 70% of the gill attempts are underway on the 
net catch and drift gill nets contri- Susquehanna and Schuylkill Rivers 
bute 30%. where sport fishing for shad is 
currently banned. The estimated 
New Jersey. Most commercial annual value of the sport fishery on 
fishing (almost entirely with gill the Schuylkill River fishery will be 
nets) in New Jersey is concentrated in $1,200,000 if the qoal of restoration 
Delaware Bay; there is no- sport is achieved (Mulfinger and Kaufmann 
fishery in the bay. The only sport 1980). Estimates of the annual value 
fishery begins about 90 mi up the of the current sport fishery on the 
Delaware River near Trenton, New upper Delaware River range’ from 
Jersey. Shad from the Delaware River $828,000 to $3,000,000 ‘Miller et a}. 
have been stocked into the Raritan 1982). 
4 
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where R is recruitment and N is the 


parent stock in terms of eqq numbers 
(Leggett 1976). Average annual 
mortality rates, calculated from 


iw 


tag-recaptures data, were about 
for males and 71% for females from 
1965 to 1973 in the Connecticut River 
(Leggett 1976). 


The age structure of American 
Shad returning to spawn in Delaware 
and North Carolina consists primarily 
of 4- and 5-year-old males and 5- and 
6-year-old females (Table 8). 


ECOLOGICAL ROLE 


foods 


Apparently, young American shad 
in rivers feed mostly in the water 
column (Levesque and Reed 1972: 
Domermuth and Reed 1980), Early shad 
larvae feed mostly on cyclopoid 
copepods and tendipedids (Levesque and 
Reed 1972). The stomach contents of 


Table 8. Age composition (%) of the 
Spawning population of American shad 
in the Delaware’ River, Delaware 
(Chittenden 1975), and the Neuse 


River, North Carolina (Hawkins 1980). 


___ Delaware North Carolina 
Age Number % 


_Age Number 


Males Males 
[] ] 0.0 IT] 16 5 
[1] 8 2.6 IV 126 39 
IV 2 36 76,1 V 151 46 
V 62 20.9 VI 310 ) 
VI 3 0.0 VII 3 ] 
Females Females 
[V 50 13.7 IV 47 6 
V 225 61.6 V 44] 58 
I 88 24.1 Vil 10 l 
VII 2 0.0 VITI l 0 


ee | ee ~——— 


juvenile (35-85 mm FL x = 55 mm) shad 


in six Atlantic coast rivers (St. 


Jorns, Florida; Ogechee, Georgia; 
Neuse, North Carolina; Pamunkey , 
Virginia; Hudson, New York; 
Connecticut, Connecticut) suggested 


that shad ate suitable organisms that 
were most available (Walburg 1957). 
In contrast, a study performed on the 


Connecticut River, Connecticut, by 
Vomermuth and Reed (1989) 
demonstrated that juvenile shad (Tl = 
28 to 132 mm x = 63.3 mn) were 


selective; i.e., most selected daphnia 
(51%) and bhosmids (20%), whereas 
despite high abundance, copepods (8%) 
and benthos (0.1%) were consumed in 


small quantities. 


After going to sea, juveniles and 
adults feed on a variety of smal] 
crustaceans, many of which are benthic 
organisms. Copepods and mysids 
constituted 90% of the diet of adult 
Shad in the Bay of Fundy (Leim 1924), 
Adults also feed on small fishes, 
euphausids, fish eggs, and amphipods 
(Bigelow and Schroeder 1953; Scott and 
Crossman 1973). Most shad have a diel 
vertical migration that follows the 
diel migration of their principal 
food, zooplankton (Neves and Depres 
1979), In a study off the coast of 
North Carolina, anchovies (Anchoa 
hepsetus) were in 12 of the 15 
juvenile shad examined (87-141 mm), 
and 39 of 41 adults (Holland = and 
Yelverton 1973). The stomachs also 
contained zooplankton under 5 mm 
(Holland and Yelverton 1973). This 
$1ze was reported by Atkinson (195i) 
as being too small for shad gill 
rakers to retain. 


Food was scarce in the stomachs 
of shad migrating upstream to spawn 
(Leim 1924), But in one experiment, 
migrating prespawning shad placed in a 
freshwater pond fed on artificial feed 
(Atkinson 1951). 


Adult shad fed on mayflies in 


freshwater ard their Stomachs 
contained the remains of small fish 
(Chittenden 1976), Shad strike 
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history, and environmental requirements of coastal aquatic species. They are designed to 
assist in environmental impact assessment. The depleted populations of the American 
Shad, Alosa sapidissima, are being restored in many of the rivers along the east coast 
that originally supported large runs. The American shad is an anadromous fish that lives 
© several years in the ocean and returns to its natal river Lo spawn in the spring when 
temperatures reach 12 “C. The eggs are carried by currents downstream from spawning 
Sites in large rivers for 8-12 days until they hatch. The larvae, which metamorphose to 
juveniles in 3-4 weeks, remain in the river until fall when they migrate to the sea. 
Shad move offshore and southward during winter at water temperatures of 3-15 °C. 
American shad feed on zooplankton. They adapt readily to fresh or saltwater, but they 
prefer salinities exceeding 4 ppt. 
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